Supplementary materials and methods

Animal procedures
6-8 week-old mice were used in infection experiments, which were conducted in accordance with the 19.b.7 moderate severity limit protocol and Home Office Animals 
Ex vivo viral assays
Viral gene delivery assay
For viral gene delivery, mice were given indicated amounts of rh9C12, 4D2 or indicated dilutions of serum by i.v. administration. 2-4h later mice were given 2x10 10 (unless otherwise indicated) viral particles of Ad5-luciferase (ViraQuest) by i.v. administration.
48h post infection mice were culled by cervical dislocation and tissues were collected.
Liver and spleen were homogenized in passive lysis buffer (25mM Tris-phosphate (pH 7.6), 2mM EDTA, 10% Glycerol, 1% Triton X-100) using TissueRuptor (Qiagen). The homogenates were cleared by centrifugation (5min, 300xg) and mixed 1:1 (liver homogenates diluted 1:10) with luciferase substrate (Promega) and analyzed using a BMG PHERAstar FS plate reader.
qPCR from mouse tissue
Immune signaling was measured after i.v. injection of mice with 2.5µg rh9C12 or serum and 24h later with 2x10 10 viral particles of Ad5-luciferase (ViraQuest). The liver was harvested 4h post infection unless otherwise indicated and immediately flash frozen.
RNA was prepared and quantified by qPCR using a StepOne Real-Time PCR System (Thermo Fisher Scientific). RNA from mouse liver, spleen and lung was isolated using the RNeasy lipid tissue mini kit (Qiagen), including on column gDNA digestion (Qiagen). Genomic DNA was isolated using DNeasy blood and tissue kit (Qiagen administration. On day 10 mice were culled and specific CD8a cells quantified from total blood by H-2K b -SIINFEKL tetramer staining. Animals were culled by CO 2 asphyxiation and blood was harvested by cardiac puncture into heparinized tubes (Sarstedt). Red blood cells were lysed using red blood cell lysis buffer (Miltenyi). After Fc-block (eBioscience) white blood cells were stained with α-CD3 (17A2, eBioscience, 2.5µg/mL), α-CD8a
2µL/sample) and viability dye (eBioscience, 1:2500). Samples were acquired on an iCyt
Eclipse flow cytometer (Sony Biotechnology).
Tumor growth experiments
MCA101 cells were maintained in complete RPMI-1640 (RPMI-1640 medium (Gibco), 10% FBS (Gibco), 100U/mL penicillin and 100µg/mL streptomycin) and incubated at 37˚C in the presence of 5% CO 2 . MCA101-Ovalbumin cells were seeded 48h prior to injection into mice and grown to 70% confluence. Cultured cells were trypsinized, resuspended to 2.5x10 6 cells/mL in endotoxin free PBS (Teknova) and kept on ice until injection. Mice were subcutaneously injected with 100µL tumor cell suspension (2.5x10 
Construction of PR8-SIINFEKL
The pDUAL influenza A/Puerto Rico/9/1934 (PR8) reverse genetics system 2 (a kind gift from Ron Fouchier, Erasmus MC) was used to rescue PR8 virus as described previously 3 .
The SIINFEKL sequence was inserted between amino acids 42 and 43 in the NA protein Mice sera (diluted 1:50 in PBS/T/S) was added in parallel with a standard curve of WT rh9C12 (500-0.2 ng/ml) and incubated for 1h at RT. After washing with PBS/T, an APconjugated anti-human kappa light chain antibody (Southern Biotech) diluted 1:3000 in PBS/T/S was added for 1h at RT. After washing, 100 µl phosphatase substrate was added and absorbance (405 nm) was measured using a Tecan Sunrise plate reader.
Mouse FcRn binding
96-well MaxiSorp plates (Nunc) were coated with 100 µl recombinant Ad5 hexon (BioRad) diluted to 1 µg/ml in PBS and incubated O/N at 4°C. The plates were blocked with PBS/S for 1h and washed four times with PBS/T. Then, titrated amounts of rh9C12 variants (1000.0-0.4 ng/ml) diluted in PBS/T/S were added and incubated for 1h at RT.
After washing with PBS/T (pH 6.0), GST-tagged mouse FcRn diluted to 1 µg/ml in PBS/T/S (pH 6.0) were added for 1h at RT followed by washing and detection of bound receptor by an HRP-conjugated anti-GST antibody from goat (Rockland Immunochemicals) diluted 1:5000 in PBS/T/S. After washing, 100 µl TMB substrate (Calbiochem) was added and the reaction was stopped by adding 50 µl 1 M HCl.
Absorbance (450 nm) was measured using a Tecan Sunrise plate reader.
Surface plasmon resonance (SPR)
rh9C12 variants were immobilized on CM5 sensor chips (500 resonance units (RU)) using amine-coupling chemistry. The coupling was performed by injecting 10 µg/ml of each antibody diluted in 10 mM sodium acetate, pH 4.5 (GE Healthcare), using the 
